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ABSTRACT: 

PURPOSE: To provide sufficient air-conditioning capacity without 
generating dew 

condensation to the inner surface of a window at the time of 
heating operation 

under the environment where a refrigerating cycle is difficult to 
operate . 

CONSTITUTION: An air conditioner for an automobile is provided 
with a 

ventilation flue 4 for the flow of outside air, and a ventilation 
flue 5 for 

the flow of internal air, and the evaporator 14 of a 
refrigerating cycle is 

provided across both ventilation flues 4, 5. Mechanism 25 is 
provided to close 

the inside of the evaporator 14 in the state of dew condensation 
being apt to 

be generated to the window surface so as to make the evaporator 
14 act as a 

heat pipe with the side, exposed into the ventilation flue 4, as 
a condensing 

part, and the side, exposed into the ventilation flue 5, as an 
evaporating 

part. The automobile interior is thereby air-conditioned while 
removing 

moisture content in the internal air by the movement of heat 
generated at the 
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heat pipe utilizing low- temperature outside air without 
operating the 
refrigerating cycle . 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The air conditioner for automobiles which possesses the heat-exchange means to which the heat exchange of the 1 st 
ventilation flue where the open air circulates, the 2nd ventilation flue where inner mind circulates, the open air which circulates 
the 1 st ventilation flue of the above, and the inner mind which circulates the 2nd ventilation flue of the above is carried out, and is 
characterized by the bird clapper. 

[Claim 2] The air conditioner for automobiles characterized by providing the following. The 1st ventilation flue where the open 
air circulates. The 2nd ventilation flue where inner mind circulates. The evaporator which was arranged so that it might cross to 
the both sides of these [ 1 st ] and the 2nd ventilation flue and which constitutes a refrigerating cycle. A means to make it act as a 
heat pipe heat exchanger which made the condensation section the side which exposes this evaporator in the air course of the 
above 1 st, and made the evaporator the side exposed in the 2nd air course of the above. 

[Claim 3] The air conditioner for automobiles characterized by what it has the following, the heat exchanger arranged in the 
aforementioned heat exchanger in the 1 st ventilation flue of the above is made into the condensation section according to 
circulation of the aforementioned refrigerant, and is characterized by making the heat exchanger arranged in the 2nd ventilation 
flue act as a heat pipe heat exchanger made into the evaporator. The 1st ventilation flue where the open air circulates. The 2nd 
ventilation flue where inner mind circulates. It is the heat exchanger arranged as an evaporator with which at least one side 
constitutes a refrigerating cycle at these [ 1 st ] and the 2nd ventilation flue, respectively. The refrigerant circulation means for 
circulating the refrigerant enclosed with these heat exchangers between these heat exchangers. 

[Claim 4] The air conditioner for automobiles characterized by providing the following. The 1st ventilation flue where the open 
air circulates. The 2nd ventilation flue where inner mind circulates. The heat-exchange object which was established between 
these 1 st ventilation flues and the 2nd ventilation flue and to which the heat exchange of the open air and the inner mind is carried 
out. A means to ask for the dew point temperature in this heat-exchange object, a means to calculate the amount of bashful 
introduction to the amount of open air introduction according to the aforementioned dew point temperature, and a means to make 
the 1 st ventilation flue of the above, and the 2nd ventilation flue ventilate the open air and inner mind according to the amount of 
open air introduction and the amount of bashful introduction which were calculated the account of before. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention heats the shyness of the taken-in vehicle room, and the open air by exhaust heat of an 

engine, and relates to the air conditioner for automobiles which heats the vehicle interior of a room. 

[0002] 

Pescription of the Prior Art] The air conditioner for automobiles prepares the evaporator which constitutes a refrigerating cycle, 
and the heater core which makes exhaust heat of an engine a heat source sequentially from an inlet port side, and is constituted by 
the ventilation flue which opens for free passage the inlet port which takes in the open air and the inner mind of a vehicle room, 
and the outlet which carries out opening to the vehicle interior of a room. And it is made to heat the vehicle interior of a room of 
an automobile by heating the open air and inner mind which were taken in from inlet port by the heat exchange of a heater core. 
[0003] Since such an air conditioner for automobiles depends for the heating heat source on exhaust heat of an engine, it has the 
fault from which sufficient heating capacity is not acquired in heating operation when exhaust heat of an engine runs short. The 
heating in the time of a low load to which especially the engine is carrying out idle operation, or a cold district is in the typical 
state. 

[0004] However, since it became the vehicle room environment which dew condensation tends to arrive at the window sides (a 
windshield window, a side glass window, rear-glass window, etc.) of the vehicle interior of a room, namely, cloudiness tends to 
produce in a window side at the time of such heating operation, while the heating operation had continued, when an automobilism 
is performed and a lot of people get on, cloudiness will arise in a window inside, 

[0005] When such, a refrigerating cycle is operated and it is possible to remove moisture contained the inside of bashful in an 
evaporation operation of an evaporator (dehumidification heating operation). 

[0006] However, for the sake of the convenience which must carry out refrigerating cycle operation which set up the evaporating 
temperature of an evaporator low rather than the degree of vehicle room temperature from which this operation serves as low 
temperature, by being hard to operate a refrigerating cycle, and continuing this dehumidification heating, even if it carries out 
refrigerating cycle operation even if and moreover dehumidifies, the degree of blow-ofT temperature falls and it brings about 
un-arranging [ for which the temperature of the vehicle interior of a room is reduced conversely ]. 

[0007] Technology which solves such a problem is not seen, to the former The dew condensation sensor which detects dew 
condensation of a windowpane (window), and the humidity sensor which detects the humidity of the vehicle interior of a room are 
used as indicated by JP,1 -27891 ,B. When dew condensation of a windowpane is detected by the dew condensation sensor, 
****** of the open air is made to increase so that this dew condensation may be removed, and when not detected, it is in the 
actual condition as which the technology which adjusted the ** ON rate of inside-and-outside mind according to the detection 
value of a humidity sensor is proposed. 
[0008] 

[Problem(s) to be Solved by the Invention] That is, the technology of this official report does not remove the dew condensation 
produced in the windowpane, and does not prevent generating of the cloudiness under the environment which cannot perform 
dehumidification heating (it is because it is hard to carry out operation of a refrigerating cycle). 

[0009] For this reason, the technology which does not come to avoid aggravation of the visibility in an automobile and can 
prevent cloudy generating under the above-mentioned environment is demanded. 

[0010] There is no ventilation loss which increases unnecessarily a gas exchange (the amount of open-air introduction) at the time 
of air-conditioning operation under the environment which this invention was made paying attention to such a situation, and dew 
condensation tends to produce the place made into the purpose in a window inside, and a refrigerating cycle cannot operate easily, 
and it is for providing about the air conditioner for automobiles which can acquire sufficient heating capacity, without making a 
window side generate dew condensation. 
[0011] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the air conditioner for automobiles according to 
claim 1 is to have prepared the 1 st ventilation flue where the open air circulates, and the 2nd ventilation flue where inner mind 
circulates, and have established the heat-exchange means to which the heat exchange of the open air which circulates the 1st 
ventilation flue further, and the inner mind which circulates the 2nd ventilation flue is carried out. 

[0012] The air conditioner for automobiles according to claim 2 prepares the 1st ventilation flue where the open air circulates, 
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and the 2nd ventilation flue where inner mind circulates. The evaporator which constitutes a refrigerating cycle so that it may 
cross to the both sides of these [ 1st ] and the 2nd ventilation flue is prepared. It is in having established a means to make it act as 
a heat pipe heat exchanger which furthermore made the condensation section the side which exposes this evaporator in the air 
course of the above 1st, and made the evaporator the side exposed in the 2nd air course of the above. 

[0013] The air conditioner for automobiles according to claim 3 prepares the 1st ventilation flue where the open air circulates, 
and the 2nd ventilation flue where inner mind circulates. At least one side forms a heat exchanger in these [ 1 st ] and the 2nd 
ventilation flue as an evaporator which constitutes a refrigerating cycle, respectively. And circulate the refrigerant enclosed with 
these heat exchangers between these heat exchangers, make into the condensation section the heat exchanger arranged in the 1st 
ventilation flue of the above, and the heat exchanger arranged in the 2nd ventilation flue is made into an evaporator. It is in having 
established a refrigerant circulation means to make the aforementioned heat exchanger act as a heat pipe heat exchanger. 
[0014] The air conditioner for automobiles according to claim 4 prepares the 1st ventilation flue where the open air circulates, 
and the 2nd ventilation flue where inner mind circulates. The heat-exchange object to which the heat exchange of the open air and 
the inner mind is carried out is established between these 1st ventilation flues and the 2nd ventilation flue. Established a means to 
ask for the dew point temperature in the aforementioned heat-exchange object, and responded to this dew point temperature. It is 
in having established a means to calculate the amount of bashful introduction to the amount of open air introduction, and having 
established a means to make the 1 st ventilation flue and the 2nd ventilation flue ventilate the open air and inner mind, according to 
this calculated amount of open air introduction, and the amount of bashful introduction. 
[0015] 

[Function] According to the air conditioner for automobiles according to claim 1, the low-temperature open air and a 
low-temperature inner mind that it becomes and temperature is high carry out a heat exchange through a heat-exchange means at 
the time of heating operation of the vehicle interior of a room, 

[0016] A part for the moisture contained bashfully is removed by the heat exchange with this open air using the low-temperature 
open air (dehumidification). 

[0017] By this, a gas exchange (the amount of open air introduction) is not increased, but operation of the refrigerating cycle 
constituting the cause of a fall of the degree of vehicle room temperature is made unnecessary, and the environment which dew 
condensation tends to generate in a window inside is corrected. 

[0018] That is, sufficient air-conditioning (heating) capacity can be acquired, without making a window inside generate dew 
condensation. 

[001 9] The air conditioner for automobiles according to claim 2 makes an evaporator act as a heat pipe heat exchanger, when it is 
the environment condition which dew condensation tends to generate in a window inside at the time of heating operation of the 
vehicle interior of a room. 

[0020] Then, one portion of an evaporator is exposed to the 1 st ventilation flue along which the low temperature open air passes. 
Since it has exposed to the 2nd ventilation flue along which inner mind that temperature is high considerably from it passes, other 
portions the whole evaporator It becomes the heat-transfer object used as the condensation section which is exposed to the 1st 
ventilation flue and in which a portion is equivalent to a radiator on the other hand, and the evaporator by which the another side 
portion exposed to the 2nd ventilation flue is equivalent to the endothermic section which a move operation of the same heat as a 
kind of heat pipe commits. 

[0021] That is, the refrigerant inside an evaporator changes a phase as follows. 

[0022] That is, in the one side portion of an evaporator, a refrigerant causes condensation by the heat exchange with the open air. 
If this condensed refrigerant results in the another side portion of an evaporator, shortly, by the heat exchange of being bashful, 
this liquid cooling intermediation will evaporate and will take bashful shell heat. And this refrigerant that evaporated is repeatedly 
made for an operation of an evaporator of the thermosyphon that go up into a portion on the other hand, and the again above 
condensation is performed. 

[0023] A part for the moisture contained bashfully is removed by movement of such heat using the low-temperature open air 
(dehumidification). 

[0024] By this, a gas. exchange (the amount of open air introduction) is not increased, but operation of the refrigerating cycle 
constituting the cause of a fall of the degree of vehicle room temperature is made unnecessary, and the environment which dew 
condensation tends to generate in a window inside is corrected. 

[0025] That is, sufficient air-conditioning (heating) capacity can be acquired, without making a window inside generate dew 
condensation. 

[0026] It was not made for the air conditioner for automobiles according to claim 3 not to constitute a heat pipe from movement 
of the refrigerant indicated to the claim 2, but it constitutes a heat pipe by moving a refrigerant compulsorily. 
[0027] That is, when it is the environment condition which dew condensation tends to generate in a window inside at the time of 
heating operation of the vehicle interior of a room, the refrigerant enclosed by the refrigerant circulation means between the heat 
exchanger arranged in the 1 st ventilation flue and the heat exchanger arranged in the 2nd ventilation flue is circulated. 
[0028] By this circulation, the heat exchanger acts as a heat pipe heat exchanger. 

[0029] Thereby, sufficient air-conditioning (heating) capacity is acquired, without making a window inside generate dew 
condensation. 

[0030] And since it is a compulsive formula, however the 1st ventilation flue and the 2nd ventilation flue may be arranged that is, 
it is not concerned with the physical relationship of the 1 st ventilation flue and the 2nd ventilation flue, but bashful 
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dehumidification can be performed using the open air. 

[003 1] At the time of heating operation of the vehicle interior of a room, that it dehumidifies the optimal in a heat-exchange 
object, the air conditioner for automobiles according to claim 4 asks for the dew point temperature in a heat-exchange object, and 
calculates the amount of bashful introduction to the amount of open air introduction according to this dew point temperature. And 
the 1 st ventilation flue and a ventilation flue are made 2nd to ventilate the open air and inner mind according to this amount of 
open ah* introduction and amount of bashful introduction that were calculated. 

[0032] Thereby, a part for the moisture contained bashfully is effectively removed by the heat exchange with the open air using 

the low-temperature open air (dehumidification). 

[0033] 

[Example] Hereafter, a claim 1 and invention according to claim 2 are explained based on the 1 st example shown in drawing 1 
and drawing 2 . It is the ventilation flue which drawing 1 showed the outline composition of the whole air conditioner for 
automobiles which applied this invention, and 1 made left-hand side the intake side, and made right-hand side the blow-off side. 
The this ventilation flue's 1 intake side is divided into two forks to the vertical direction. Moreover, the bridge wall 3 prolonged 
toward a blow-off side from a part for the said division protrudes on boundary partial 2a divided into these two forks, and the 
whole ventilation flue's 1 intake side is divided into two steps of upper and lower sides. This is dividing the ventilation flue 1 into 
the air course 4 (equivalent to the 1st ventilation flue) to which the open air arranged to the up side circulates, and the air course 5 
(equivalent to the 2nd ventilation flue) to which the inner mind arranged to the down side circulates. 

[0034] Blois 8a and 8b (thing by which all come to link a fan 9 with the output shaft of a fan motor 10 directly) is established in 
each top portion 6 for two crotches, and the bottom portion 7. And an upper Blois 8a's intake side is minded [ which was 
established in the top portion 6/11], and is open for free passage in the open air (vehicle outdoor). Moreover, the lower Blois 
8b's intake side is open for free passage to the vehicle interior of a room (not shown) of an automobile through the inlet port 12 
established in the bottom portion 7, and enables it to blow off to a vehicle room through the various outlets 13, such as a defroster 
which prepared the open air and inner mind in the edge by the side of blow off of a ventilation flue 1, a face, and a foot, according 
to the operation of each Blois 8a and 8b. 

[0035] As it is completely divided with this bridge wall 3 into each air courses 4 and 5 divided with the bridge wall 3 between 
fins, the evaporator 14 (interior-of-a-room side heat exchanger) is continuously formed in them along the ventilation direction and 
the right-angled direction of air courses 4 and 5. In detail, an evaporator 14 leaves a part of this air course 5 bottom to ah air 
course 5, and as it plugs up opening, it is prepared so that the whole opening of this air course 4 may be plugged up to an air 
course 4. And the open portion of the air course 5 bottom is made into the bypass way 20. The expansion valve 15 in which 
extracts to an evaporator 14 according to the temperature by the side of intake of the below-mentioned compressor 18 sensed by 
pressure-bulb 15a, and opening carries out adjustable, the receiver tank 16, the condenser 17, and the compressor 18 driven with 
the engine for a run of an automobile (not shown) are connected in order through the refrigerant pipe 1 9, and it enables it to 
operate a refrigerating cycle according to operation of a compressor 18. 

[0036] In addition, the bashful air-capacity regulation damper 21 is formed in the bypass way 20, and it can be made to carry out 
adjustable [ of the bashful amount which passes along an evaporator 14 by the opening of this damper 21 ]. 
[0037] The heater core 22 connected with the cooling water system of the above-mentioned engine for a run is arranged by the 
ventilation flue portion between an evaporator 14 and an outlet 13. It is made to heat the open air and inner mind which circulate 
a ventilation flue 1 by making exhaust heat of the engine for a run into a heat source by the heat exchange with this heater core 22. 

[0038] In addition, the air MIKKU damper 23 is formed in the entrance section of the heater core 22, cold blast, warm air, and a 
mixing ratio arexhanged by die opening of this damper 23,_and it is ; made to.make an optimal temperature. ^However, 24 is ) 
f EASA-MOSENSA for detecting the degree of blow-off temperature from an^evaporator 14. J 1 
[003 9] moreoveF" the enti*ance side and outlet side of an evaporator 14 -- for example, electromagnetism - the 
opening-and-closing valve 25 (equivalent to a sealing-ized means) which consists of two way valves is formed, respectively And 
it can be [ **** ] made to carry out by closing these opening-and-closing valves 25 and 25-izing of the interior of an evaporator 
14. 

[0040] On the other hand, 26 is ECU (electro nick control unit) which consisted of a microcomputer and its peripheral device. 
Control-panel 26a is connected to ECU26, and it enables it to have inputted operation into it for "air conditioning", "heating", 
"dehumidification heating", "bashful introduction", "open air introduction", "setting temperature", etc. from the various operation 
switches (not shown) prepared in this control-panel 26a. 

[0041 ] moreover, the window (a windshield window—) of the room temperature sensor 27 which detects the temperature of the 
vehicle interior of a room of above-mentioned N EASA-MOSENSA 24 and . an . automobile in ECU26, the outside-air^temperature 
sensor 28 which detects the temperature of the open air, and an automobile the sun sensor 29 which detects the intensity of 
radiation which carrier out incidence to the vehicle interior of a room through a side glass window, a rear-glass window, etc., and 
the window inside (a front window --) of an automobile The window ** sensor 3 1 which detects the temperature of a side 
window, a rear window, etc., and the humidity sensor 32 which detects the humidity of the vehicle interior of a room of an 
automobile are connected, and it enables it to input various kinds of information required for air-conditioning control into ECU26. 
Moreover, the electromagnetic clutch (not shown) and the opening-and-closing valves 25 and 25 which were prepared between 
the engine for a run for turning on and off the fan motor 10 of Blois 8a and 8b, the drive motors 21a and 23 a which drive the 
various dampers 2 1 and 23, and a compressor 1 8, and the compressor 1 8 are connected to ECU26, and it is made to have 
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operated various devices to predetermined according to the instructions from ECU26. 
[0042] That is, the following fiinctions are set to ECU26. 

[0043] For example, the function which controls the operation of a compressor 1 8 according to the difference of the degree of 
vehicle room temperature, and setting temperature. 

[0044] For example, the function to ask for the degree of blow-off temperature required to maintain the degree of vehicle room 
temperature to setting temperature according to the detection value acquired from various sensors. 

[0045] The function which controls the opening of the air mix damper 23 according to the degree of blow-off temperature for 
which it asked according to this operation. 

[0046] For example, the function to ask for the dew point temperature of the window inside of an automobile from the absolute 
humidity detected from the humidity sensor 32. 

[0047] The function to judge whether it is the tolerance of the gas exchange amendment set up at the temperature of the window 
inside this dew point temperature was detected from the window ** sensor 31. 

[0048] According to this judgment result, it is the function which carries out adjustable [ of the air capacity of Blois 8a and 8b ] 
when it is in tolerance, and controls the rate of inside-and-outside mind according to the difference of a dew point temperature and 
the temperature of a window inside. 

[0049] the function to make "close" the opening-and-closing valves 25 and 25, and to make the whole evaporator 14 sealing-ize 
when the above-mentioned tolerance is exceeded 

[0050] The function to calculate the bashful amount which passes along the evaporator 14 to in-the-car temperature and the 
outside-air-temperature sensor 28 from the above-mentioned gas exchange according to the map beforehand set, for example as 
RAM. 

[005 1 ] The function which controls the opening of the bashful air-capacity regulation damper 21 to become the amount of said 
bashful introduction. 

[0052] It enables it to heat, not increasing a gas exchange (the amount of open air introduction), and dehumidifying it under the 
environment which cloudiness (dew condensation) tends to produce in the window inside of an automobile, and a refrigerating 
cycle cannot operate easily due to such a function. 

[0053] The flow chart for explaining control of this heating operation to drawing 2 is shown. 

[0054] If control of heating operation is explained according to this flow chart, after operating an ignition switch and starting the 
engine for a run, the switch which starts "heating" from control-panel 26a is operated. 

[0055] Then, first, ECU26 reads the environment condition of the present automobile from various sensors, as shown in Step SI . 
That is, the degree of detecting-signal empty- vehicle room temperature outputted from the room temperature sensor 27 is read, an 
OAT is read in the detecting signal outputted from the outside-air-temperature sensor 28, intensity of radiation is read in the 
detecting signal outputted from a sun sensor, the temperature of a window inside is read in the detecting signal outputted from the 
window ** sensor 3 1 , and the humidity of the humidity-sensor 32 empty- vehicle interior of a room is read. 
[0056] Setting temperature Tset which is set to ECU26 as shown below in the ** type which sets up the degree Tao of target 
blow-off temperature, and was inputted into it from control-panel 26a here It follows and asks for the degree Tao of target 
blow-off temperature. 

[0057] Tao=Kset and Tset-(Kr and Tr)-(Kam-Tam)-(Ks and St)-C however Kset, Kr, Kam, Ks, and C are a constant and Tr. The 
degree of vehicle room air temperature and Tarn are an OAT and St. Intensity of radiation. 

[0058] Subsequently, in Step S2, the opening of the air mix damper 23 is defined from the degree Tao of target blow-off 
temperature according to the map set up beforehand. Specifically, since it is heating operation at the time of the idling with little 
engine exhaust heat, the maximum opening is set up, for example. And drive-motor 23a is driven so that it may become this 
set-up opening. 

[0059] It is the absoluie humidity Xr to which it next progressed to Step S3, and ECU26 was outputted from the humidity sensor 
32. It asks for the dew point temperature Td of a shell and a window inside. 

[0060] Subsequently, in Step S4, this dew point temperature Td for which it asked judges whether it is large to the temperature 
Tgi of the present window inside read by the window ** sensor 31. 

[0061] If it is "Tgi>Td+alpha" at this time, ECU26 will judge with the vehicle room of an automobile being in the state which 
cloudiness (dew condensation) cannot produce easily in the inside of a window, or the state which is not produced, will progress 
to Step S6, and will set up an inside-and-outside mind rate according to the difference of a dew point temperature Td and the 
temperature Tgi of a window inside. And ECU26 operates Blois 8a by the side of the open air, and Blois 8b by the side of bashful 
so that it may become this inside-and-outside mind rate. 

[0062] The vehicle interior of a room of an automobile is heated making [ processing to such a step S6 is repeatedly performed 
until the temperature of a window inside becomes / a dew point temperature Td / higher than "Tgi-alpha", and / many ] a bashful 
quantity of a rate. That is, as the term of a "Prior art" described, blow-off air is inner-evaporated, and engine exhaust heat of the 
heater core 2 is made to act effective in heating. 

[0063] And if this tolerance is exceeded, it will be easy to produce cloudiness in the window side of the vehicle interior of a room, 
and ECU26 will judge with it being the environment where it is hard to carry out dehumidification by the refrigerating cycle (the 
degree of low vehicle room air temperature), and will progress to Step S7 and Step S8. 

[0064] Then, ECU26 makes "close" the opening-and-closing valve 25 in the in-and-out section side of an evaporator 14, and sets 
the opening position of the bashful air-capacity regulation damper 21 as the position which closes the bypass way 20. 
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[0065] Thereby, the interior of an evaporator 14 is sealed and the refrigerant enclosed in this evaporator 14 is sealed inside as it 
is. 

[0066] Since the evaporator 1 4 bottom was exposed to the air course 4 along which the low temperature open air passes at this 
time and the bottom is exposed to the air course 5 along which inner mind that temperature is high considerably from it passes, 
the whole evaporator It becomes the heat-transfer object (heat pipe heat exchanger) with which the top portion exposed to an air 
course 4 serves as the condensation section equivalent to a radiator, and the bottom portion exposed to an air course 5 serves as 
an evaporator equivalent to the endothermic section and which a move operation of the same heat as a kind of heat pipe commits. 
[0067] And bashful heat will be most set as an endothermic plain-gauze cone state by the closed position of the bashful 
air-capacity regulation damper 21 to the evaporator of this heat-transfer object (state where all inner mind passes an evaporator 
14). 

[0068] By this, the refrigerant sealed inside the evaporator 14 changes a phase as follows, and moves heat. 
[0069] That is, in a part for the upper part of an evaporator 14 (condensation section), a refrigerant causes condensation by the 
heat exchange with the open air. If this condensed refrigerant results in a part for the lower part of an evaporator 14 (evaporator) 
with gravity, shortly, by the heat exchange of being bashful, this liquid cooling intermediation will evaporate and will take bashful 
shell heat. A part for the moisture contained bashfully is removed at this time. And this refrigerant that evaporated goes up to the 
evaporator up side, and the operation of a thermosyphon to which the again above condensation is performed is made repeatedly. 
[0070] By movement of such heat, dehumidification heating of the vehicle interior of a room of an automobile will be carried out 
using the low-temperature open air. 

[007 1] By this, a gas exchange (the amount of open air introduction) is not increased, but operation of the refrigerating cycle 
constituting the cause of a fall of the degree of vehicle room temperature is made unnecessary, and the environment which dew 
condensation tends to generate in a window side is corrected. 

[0072] That is, sufficient heating (air-conditioning) capacity can be acquired, without making a window inside generate dew 
condensation. 

[0073] In addition, it describes that the opening-and-closing valve 25 in drawing 1 is what operates as a thermosyphon even if 
there is nothing. 

[0074] Drawing 3 shows the 2nd example of this invention. 

[0075] The air conditioner for automobiles shown in drawing 3 to the operation which explained the damper 35 to the bridge wall 
3 of the ventilation entrance side of an evaporator 14 in the 1st example established and mentioned above at in addition, the time 
of heating operation At the time of dehumidification heating operation at the time of setting a damper 35 as the position straightly 
connected with a bridge wall 3, as shown in (a) of drawing 3 , and making an evaporator 14 act as a thermosyphon As shown in 
(b) of drawing 3 , it tends to be set as the position where inner mind concentrates on the soffit section of an evaporator 14, and 
ventilates a damper 35, and it is going to make a thermosyphon act efficiently from adjustable [ of the heat transfer area of an 
evaporator 14 ]. 

[0076] Drawing 4 shows the 3rd example of this invention. 

[0077] The air conditioner for automobiles shown in drawing 4 forms a damper 40 between an evaporator 14 and the heater core 
22, and makes the open air which passed the evaporator 14 discharge out of a vehicle. Drawing 5 shows the 4th example of this 
invention. 

[0078] The air conditioner for automobiles shown in drawing 5 establishes inner mind for an inlet damper 45 between an 
evaporator 1 4 and the heater core 22, and takes in inner mind. 
[0079] Drawing 6 shows the 5th example of this invention. 

[0080] The air conditioner for automobiles shown in drawing 6 forms a damper 50 between an evaporator 14 and the heater core 
22, and makes inner mind of having passed the evaporator 14 discharge out of a vehicle. In addition, although which example 
mentioned above adopted composition which divides an evaporator 14 with a bridge wall 3 completely, the same effect is done so 
even if it does not divide. 

[0081] Drawing 7 shows the example of invention according to claim 3, and the 6th becoming example. 

[0082] It was not made for the air conditioner for automobiles shown in drawing 7 not to constitute a heat pipe from movement of 
a refrigerant which used gravity like the above-mentioned example, but it moves a refrigerant compulsorily and constitutes a heat 
pipe. 

[0083] That is, the ventilation flue 1 is completely divided into the air course 4 (open air side) and the air course 5 (bashful side). 
Moreover, each air courses 4 and 5 are arranged in a position different, respectively. The evaporator 14 is divided into partial 14a 
(heat-exchange object) used as the condensation section, and partial 14b (heat-exchange object) used as an evaporator. In 
addition, although a refrigerating cycle device is connected to this evaporator 14 and the same refrigerating cycle as the 1st 
example of the above is constituted, the refrigerating cycle device is not illustrated. Moreover, the opening-and-closing valve 25 
is not illustrated, either. 

[0084] Condensation partial 14a, Blois 8a, the heater core 22, and the mix damper 23 are arranged in the air course 4. Moreover, 

Blois 8b, evaporator part 14b, and the bashful air-capacity regulation damper 21 are arranged in the air course 5. 

[0085] The both sides of condensation partial 14a and evaporator part 14b are connected through a circuit 36. The receiver tank 

37 and the refrigerant circulating pump 38 are formed in this circuit 36 (refrigerant circulation means). 

[0086] the function explained to ECU26 in the 1st above-mentioned example ~ in addition, when it judges with it being the 

environment "are easy to produce cloudiness in a window side, and it is hard to carry out dehumidification by the refrigerating 
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cycle (the degree of low vehicle room air temperature)", the function which starts operation of the refrigerant circulating pump 38 
is set up 

[0087] However, since a sensor system is the same as the 1 st example of the above, it has omitted from drawing 7 . 
[0088] At the time of heating operation which heats the open air and inner mind with the heater core 22, and heats the vehicle 
interior of a room by this, by ECU26 If judged with the environment condition of being easy to produce cloudiness in a window 
side, and being hard to carry out dehumidification by the refrigerating cycle, while making an evaporator 14 sealing by the 
opening-and-closing valve 25 The refrigerant circulating pump 38 is turned on and the refrigerant enclosed with the evaporator 
14 is circulated between condensation partial 14a and evaporator part 14b. 

[0089] By this circulation, it is generated between condensation partial 14a by which division arrangement of the operation of the 
same heat pipe as the time of the 1 st example of the above is carried out at air courses 4 and 5, and evaporator part 14b. 
[0090] Thereby, sufficient heating (air-conditioning) capacity can be acquired like the 1st example of the above, without making a 
window inside generate dew condensation. And since it is a compulsive formula, however the divided air courses 4 and 5 may be 
arranged that is, it cannot be concerned with the physical relationship of air courses 4 and 5, but can dehumidify using the open 
air. 

[0091] In addition, even if it does not use an opening-and-closing valve, an evaporator 14 can be made to act as a heat pipe, 
although the composition which diverted the composition of the circumference of the opening-and-closing valve of the 1 st 
example as it was was adopted in this example. 

[0092] Moreover, what is necessary is just to circulate not only this but a refrigerant, although the pump was adopted in this 
example. 

[0093] Drawing 8 shows the 7th example of this invention. 

[0094] The air conditioner for automobiles shown in drawing 8 in the modification of the 1 st example of the above The 
ventilation flue 1 which opens for free passage the inlet port 1 1 and 1 2 which takes in the open air and inner mind, and the 
various outlets 1 3 is not divided. Make a ventilation flue 1 into an air course 4, and the ventilation flue 43 which opens for free 
passage the outlet 41 which carries out opening is separately installed in the bashful inlet port 40 which is open for free passage to 
the vehicle interior of a room, and the vehicle interior of a room side by side to this air course 4. This ventilation flue 43 is made 
into an air course 5, an evaporator 1 4 is arranged so that this may be crossed to both sides like the 1st example, and the air 
conditioner for automobiles enables it to dehumidify using the low-temperature open air at the time of open air mode (mode 
which introduces the open air). 

[0095] However, the mode change differential-gear damper for the damper which changes the open air as 44 are bashful, Blois 
where 45 circulates inner mind to an air course 5, and 46 changing the mode to a defroster, and 47 show the mode change vent 
damper for changing the mode to a vent or a heater among drawing 8 . 

[0096] The usual air conditioning of the vehicle interior of a room performs this air conditioner for automobiles using a damper 
44, a ventilation flue 43, the air mix damper 23, the heater core 22, and Blois 8a. And when using an evaporator 14 as a 
dehumidifier, each device is operated as shown in drawing 8 (when it is easy to produce cloudiness in the window side of the time 
of the low temperature of a winter season and is hard to carry out dehumidification by the refrigerating cycle). 
[0097] That is, a damper 44 is changed to the side by which only the open air is taken in, the air mix damper 23 is changed to the 
side which passes only the heater core 22, and it is made for most to blow off in the direction of a foot with the mode change vent 
damper 47 in mode change differential- gear damper 46 row. Both, while operating each Blois 8a and 45, the opening-and-closing 
valves 25 and 25 are closed. 

[0098] Thereby, when passing an evaporator 14, after the open air (low temperature air) taken in from inlet port 1 1 carries out a 
heat exchange to this evaporator 14, is heated and is heated with the heater core 22, it blows off to each outlet 13 empty- vehicle 
interior of a room, moreover, the temperature taken in from inlet port 40 is high - being bashful (air of the vehicle interior of a 
room) - when passing an evaporator 14, it is cooled by heat pipe operation of this evaporator 14, and it is dehumidified And this 
dehumidified inner mind blows off to the outlet 41 empty-vehicle interior of a room. 

[0099] Even if it does in this way, the environment which dew condensation tends to generate in a window side is correctable. 
[0100] Drawing 9 shows the 8th example of this invention. 

[0101] The air conditioner for automobiles shown in drawing 9 is made to dehumidify with the 7th example conversely at the time 
of the bashful mode (mode which heats by bashful introduction) of the air conditioner for automobiles. 

[0102] That is, a ventilation flue 1 is made into an air course 5, the ventilation flue 52 which opens for free passage the outlet 51 
which carries out opening is installed in the inlet port 50 of the open air which carries out opening to vehicle outdoor separately to 
this ail* course 5, and vehicle outdoor side by side, this ventilation flue 52 is made into an air course 4, an evaporator 14 is 
arranged so that it may cross to both sides, and when the air conditioner for automobiles is the bashful mode, it is made to 
dehumidify using the low-temperature open air. 

[0103] In addition, operation of dehumidification only differs [ that the position of a damper 44 is only arranged in the position 
which incoiporates only inner mind, and ] from the 7th example, and since the rest is the same, explanation of an operation is 
omitted. Drawing 10 and drawing 1 1 show the 9th example of this invention. 

[0 1 04] The air conditioner for automobiles shown in drawing 10 and drawing 1 1 is what applied this invention to the type with 
the evaporator 60 for rear air-conditioning, and if it states further, it will be made to dehumidify besides forming an evaporator 14 
in front air-conditioning of an automobile like the 1 st example using a heat pipe operation which was described above using the 
evaporator 60 for this rear afr-conditioning. 
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[0105] Specifically, the refrigerating cycle of the air conditioner for automobiles with such two evaporators 14 and 60 comes to 
connect evaporators 14 and 60 between a receiver tank 16 and a compressor's 18 intake side in parallel through refrigerant-pipe 
1 9a, as shown in drawing 10 . 

[0106] Then, the opening-and-closing valves 25 and 25 are formed in the close outlet side of this evaporator 60, and it enables it 
to seal the interior of an evaporator 60 like the 1st example. And like the example mentioned above, this evaporator 60 is stored 
in air course structure, as shown in drawing 1 1 , and an evaporator 60 is made to act as a heat pipe, and it is made to dehumidify, 
as the previous example described the blow-off assembly of a rear side without the heater core 22. 

[0 1 07] namely, rear one by which 1 a was divided into the air course 4 of the for the air course 5 for bashful, and for the open air 
in the interior when explaining drawing 1 1 - it is the ventilation flue of business The bashful inlet port 63 opened and closed with 
the damper 61 which changes introduction with the open air as the left-hand side of ventilation flue la is bashful, and the inlet 
port 62 of the open air are formed. The above-mentioned evaporator 60 is formed so that the posterior of this damper 61 may be 
crossed to the both sides of an air course 4 and an air course 5. Moreover, it is made to have led to the portions of each air course 
4 of the posterior of this evaporator 60, and an air course 5 similarly at the outlet 66 which carries out opening to the vehicle 
outdoor which Blois 64 and 65 was formed and prepared shyness and the open air in the right-hand side of ventilation flue la, the 
outlet 67 which carries out opening to the vehicle interior of a room, and the outlet 68 which carries out opening to the vehicle 
interior of a room. In addition, 69 is a damper for [ of an outlet 66 and an outlet 67 ] changing. 

[0108] What is necessaiy is just to operate each Blois 64 and 65, while according to the blow-off assembly of this rear side 
setting a damper 61 as the position (position shown with a dashed line among drawing 1 1 ) where only inner mind is taken in and 
operating a refrigerating cycle, when air-conditioning the vehicle interior of a room. That is, inner mind that he was ingratiated 
from inlet port 62 blows off to an outlet 67 and 68 empty-vehicle interior of a room through the damper 69 changed to the state of 
a dashed line, after being cooled by the heat exchange, when passing the evaporator 60 for rear air-conditioning. 
[0 1 09] Moreover, when dehumidirying using the open air using the evaporator 60 for rear air-conditioning, each device is 
operated as shown in drawing 1 1 . 

[0110] That is, a damper 61 is changed to the mid-position and the position which circulates air courses 4 and 5, without mutual 
being mixed by the open air by getting it blocked as it is bashful, and changes a damper 69 to the position where the incorporated 
open air blows off to vehicle outdoor as it is. Both, each Blois 64 and 65 is operated and the opening-and-closing valves 25 and 
25 are closed. 

[0111] Thereby, the open air (low temperature air) taken in from inlet port 62 blows off to outlet 66 empty- vehicle outdoor, after 
carrying out a heat exchange to this evaporator 60, when passing an evaporator 60. moreover, the temperature taken in from inlet 
port 63 is high - being bashful (air of the vehicle interior of a room) - when passing an evaporator 60, it is cooled by heat pipe 
operation of this evaporator 60, and it is dehumidified And this dehumidified inner mind blows off to the outlet 68 empty- vehicle 
interior of a room. 

[0112] Even if it does in this way, the environment which dew condensation tends to generate in a window side is correctable, 
[0113] Drawing 12 shows the 1 0th example of this invention. 

[0114] The air conditioner for automobiles shown in drawing 12 is the modification of the 9th example. 

[0115] this example forms air cleaners 70 (a filtration formula, electrostatic formula, etc.) in the air course 4 for bashful [ of the 

air conditioner for automobiles shown in the 9th example ], carries out clarification of the inner mind which blows off to the 

vehicle interior of a room, forms a dashboard 7 1 in the interior of an evaporator 60 further, and passes an evaporator 60 — it is 

also made for the open air not to be mixed as it is bashful (in order to raise a dehumidification performance) 

[0116] In addition, if it is in an air course 4, even if you may install in any position and it will prepare both sides, you may make it 

form an air cleaner 70 ranging over air courses 4 and 5 further. 

[01 17] Drawing 13 shows the 1 1th example of this invention. 

[0118] The air conditioner for automobiles shown in drawing 13 is the modification of the 9th example. 

[0119] this example divides into a bashful and open air side the intake section of the air conditioner for automobiles shown in the 
9th example, makes the intake section by the side of bashful only for bashful, and makes the intake section by the side of the open 
air the structure of changing inside- and-outside mind with a damper 80. 

[0 1 20] In addition, among drawing 13 , as for 8 1 , the inlet port of the bashful side intake section and 82 are the same, and the 
bashful inlet port of the open air side intake section and 83 show open air inlet port. 
t° 1 2 1 1 Drawing 14 shows the 1 2th example of this invention. 

[0 1 22] The air conditioner for automobiles shown in drawing 14 is also the modification of the 9th example. 

[0123] this example divides into a bashful and open air side the intake section of the air conditioner for automobiles shown in the 

9th example, and establishes the structure which changes the open air to each intake section with dampers 80 and 88 as it is 

bashful. 

[0124] In addition, the bashful inlet port of the bashful side intake section and 86 are the same, and 85 shows open air inlet port. 
[0 1 25] Drawing 1 5 and drawing 16 show the 1 3th example of this invention. 

[0 1 26] The air conditioner for automobiles shown in drawing 15 and drawing 16 is the modification of the 6th example. 
[01 27] Although the 6th example was prepared in the air course 4 and air course 5 which divided the evaporator 14 and were 
arranged in a different position, respectively Unlike it, this example forms an evaporator 14 in either the air course 4 arranged in a 
different position, or the air course 5. The evaporator 90 (heat exchanger) of the exclusive use for using it by the dehumidification 
(dehumidification using the open air) which used the heat pipe for another side is formed, and an operation of the same heat 
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[0128] That is, as shown in drawing 1 5 and drawing 16 , the expansion valve 15, the receiver tank 16, the condenser 17, and the 
compressor 1 8 are connected to the evaporator 14 through the refrigerant pipe 1 9, and the refrigerating cycle circuit is 
constituted. 

[0129] On the other hand, the evaporator 90 only for dehumidification is formed in parallel with an evaporator 14 through 
refrigerant-pipe 19b to this refrigerating cycle circuit. The refrigerant circulating pump 38 is formed in the closed circuit which 
consists of this evaporator 1 4 and evaporator 90. Moreover, the three-way-type selector valve 92 is formed in a connection with 
each refrigerant pipe 1 9 of an evaporator 14, respectively. It is carrying out for circulating the refrigerant from a compressor 1 8 to 
an evaporator 1 4 by the change of these three-way-types selector valves 92 and 92 at the time of air conditioning. Moreover, at 
the time of the dehumidification which similarly used the open air, a closed circuit is constituted between two evaporators 14 and 
evaporators 90, and it enables it to circulate through a refrigerant between an evaporator 14 and an evaporator 90 with the 
refrigerant circulating pump 38. 

[0130] Thereby, at the time of air conditioning, the refrigerant breathed out from the compressor 18 constitutes the air 
conditioning cycle which circulates through an evaporator 17, a receiver tank 16, an expansion valve 15, and an evaporator 14, 
and air-conditions the vehicle interior of a room (an evaporator 90 and the refrigerant circulating pump 38 are not used). 
[0131] Moreover, wb:n dehumidifying using the open air, a closed circuit is constituted between an evaporator 14 and an 
evaporator 90, and the refrigerant circulating pump 38 is operated. Thereby, a refrigerant is compulsorily moved to an evaporator 
90 from an evaporator 14, and an operation of a heat pipe which was explained also in the 6th previous example is realized. That 
is, the air of the vehicle interior of a room will be dehumidified by the evaporator 90. 

[0132] However, in drawing 1 5 and drawing 16 , about the same portion as the 6th previous example, the same sign was attached 
and the explanation was omitted. 

[0133] In addition, it cannot be overemphasized that the structure of each example shown in each example shown in the * < 
above-mentioned structure (the 6th example, the 1 3th example) of the forced-circulation formula of invention of a claim 3 'at 
mentioned drawing 4 or mentioned drawing 6 , drawing 8 , or drawing 14 may be applied. ' * : 

[0134] Drawing 17 or drawing 22 shows the example of invention according to claim 4, and the 1 4th becoming example?. ? 
[0135] The 1 4th example controls the amount of bashful introduction to the amount of open air introduction, and prevents 
generating of dew condensation of a window inside so that it may ask for the dew point temperature of the portion to which the 
heat exchange of the open air and the inner mind is carried out and may become this dew point temperature. 
[0 1 36] Specifically, the following structures are adopted. 

[0137] A ventilation flue 1 has one set of Blois 100 (thing which comes to link a fan 102 with a fan motor 101 directly) on 
left-hand side, and has various kinds of outlets 1 3 on right-hand side. The evaporator 14 and the heater core 22 with air mix 
damper 23 are formed in the interior of a ventilation flue 1 from the Blois 100 side. Moreover, the damper 105 which changes 
bashful introduction besides the inlet port 103 for bashful and the inlet port 104 for the open air and introduction of the open air is 
formed in the intake action of Blois 100. In addition, 105a shows the drive motor of a damper 105. 

[0138] The duct 106 which introduces the open air is connected to inlet port 104. This duct 106 consists of L character-like ducts 
of a two-piece-housing formula, as specifically shown in drawing 1 8 or drawing 20 , one side 106a meets horizontally, and is 
arranged, and it is made to be arranged along the vertical direction in side 106b of another side. And opening formed in this 
bottom edge is connected to the intake section of above-mentioned Blois 100 currently installed to the lower part side of the body 
1 07 of an automobile. 

[0139] The inlet port 109 for the open air is established in the left-hand side approach of an up wall, and the inlet port 1 10 for 
bashful is established in the top edge of a duct 106 at the right-hand side wall. Moreover, the top edge of a duct 106 has 
penetrated the dashboard 1 1 1 (what divides the outside of the vehicle interior of a room into the front side of the body 107) which 
constitutes the body 107, as shown in drawing 1 9 , it is made to face it the open air from the pore 1 1 2 which established inlet port 
1 09 in the body 1 07, and is making the vehicle interior of a room face inlet port 1 1 0. In addition, 1 1 3 shows a front window. 
[0140] In side 106a of a duct 106, the heat-exchange plate 114 (equivalent to a heat-exchange object) is formed so that an outlet 
109 and outlet 1 10 side may be divided. The 1st air course 1 15 is constituted to the space by the side of the inlet port 109 divided 
with the heat-exchange plate 1 1 4, and the 2nd air course 1 1 6 consists of this to the space by the side of inlet port 1 1 0. Moreover, 
the heat-exchange plate 1 14 consists of light-gage strips of high heat-conducting characteristic, and has been made to carry out 
the heat exchange of the open air from inlet port 109 which flows the 1st air course 114, and the inner mind from inlet port 1 10 of 
flowing the 2nd air course 1 16 through this heat-exchange plate l 14. In addition, the gutter-shaped dew condensation receptacle 
117 with which inclination was attached to the whole lower part of the heat-exchange plate 1 14 is formed, further, the wall of the 
duct 106 bottom is penetrated in the bottom of the dew condensation receptacle 1 17, the drain discharge pipe 1 18 is connected to 
it, and it enables it to have discharged outside the dew condensation produced on the front face of the heat-exchange plate 1 14 by 
the heat exchange. 

[0141] Furthermore, it is located in the edge of the heat-exchange plate 1 14, the damper 1 19 for changing the distribution of air 
capacity (decided in Blois 100) which flows the 1st air course 115 and 2nd air course 1 16 is formed in side 106a, and it enables it 
to have changed the amount of bashful introduction, and the amount of open air introduction from the variation rate of a damper 
1 1 9. In addition, 1 1 9a shows the drive motor which drives a damper 119. 

[0142] The cloudy limit line is memorized by ECU26. The cloudy limit line specifically blooms cloudy with a curve from which 
inclination differs the whole vehicle speed as shown in drawing 22 , for example, as it is shown by "20 km/h" and " 1 00 km/h" in 
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the humidity value A of the midpoint of a comfortable humidity field, and the limit line is expressed. The cloudy limit line of such 
a humidity value A is memorized. However, Tr is bashful (vehicle room) temperature. 

[0143] The function to ask for the dew point temperature t3 (equivalent to the temperature according being bashful to heat 
insulation mixture of ihe open air) of the heat-exchange plate 1 14 is set to ECU26 from the absolute humidity Xa which bloomed 
cloudy according to outside air temperature Tarn, the vehicle speed, and the vehicle room temperature (tr), and was read in the 
limit line. 

[0144] The amount Gl (for example, the value in the whole vehicle interior of a room what m3 / h) of open air introduction 
defined from the required gas exchange is set to ECU26. 

[0145] the amount Gl of open air introduction which furthermore serves as the dew point temperature t3 for which ECU26 is 
asked, the vehicle room (bashful) temperature Tr detected from the room temperature sensor 27, the outside air temperature Tarn 
detected from the outside-air-temperature sensor 28, and the predetermined set point from — the amount G2 of bashful 
introduction The operation expression for which it asks is set up. 

[0146] In addition, in ECU26, it is this dew point temperature t3. The amount G2 of bashful introduction which followed The 
amount Gl of open air introduction A setup for asking for the damper position of the damper 1 1 9 corresponding to the 
distribution ratio is made, and it is the amount Gl of open air introduction. The receiving amount G2 of bashful introduction It 
enables it to have controlled. 

[0147] The flow chart of explanation of the control which carries out heating operation is shown carrying out dehumidification 
when control of this dehumidification heating operation, i.e., the dehumidification by the refrigerating cycle, is not expectable to 
drawing 2 1 . 

[0148] That is, first, if the switch which starts "dehumidification heating" from control-panel 26a is operated, ECU26 will read 
the environment condition of the present automobile from various sensors, as shown in Step SI 1 . That is, the detecting-signal 
empty-vehicle room ^bashful) temperature outputted from the room temperature sensor 27 is read, and an OAT is read in the 
detecting signal outpmted from the outside-air-temperature sensor 28. 

[0 1 49] Subsequently, as Step S 1 2 is shown in a map, for example, drawing 22 , it is a certain vehicle room temperature tr 1 . 
Absolute humidity Xa corresponding to the outside air temperature which can be set, and the outside air temperature Tarn from 
the cloudy limit line which has the inclination according to the vehicle speed using the relation of absolute humidity It reads. In 
addition, it is shown that dew condensation produces the cloudy limit line in a left-hand side field bordering on this line. For 
example, while the automobile is mnning by "vehicle speed 100 km/h" by outside air temperature alpha, and while the automobile 
is running by "vehicle speed 20 km/h" by outside air temperature beta, the middle absolute-humidity value A of a comfortable 
humidity field is read from Intersections X and Y by each. 

[0150] Setting to Step S13, ECU26 is a dew point temperature t3 from the absolute-humidity value A. It asks. 
[0151] It sets to continuing Step S14, and is the amount Gl of open air introduction. It sets up. Specifically, it is the amount Gl of 
open air introduction about the required gas exchange decided by the size of the body 107 etc. It sets up by carrying out. Of 
course, the required gas exchange of the total crew of an automobile is calculated from the required gas exchange per crew, and it 
is the amount Gl of open air introduction. You may carry out. 

[0152] The amount G2 of bashful introduction required to make it a dew point temperature t3 from change of the state of heat 
insulation mixture of the moist air in Step SI 5 It presumes (it is because the degree of vehicle room temperature begins below by 
the dew point temperature on the heat-exchange plate 114 and dehumidification is performed). 
[0153] It is made by giving various kinds of values to the following ** type by this presumption. 
[0154] G2 =G1 (Tam-t3 )/(t3 -Tr) (m3 /h) 

However, t3 It is the Temperature by heat insulation mixture of shyness and the open air, and is equivalent to a dew point 
temperature. 

[0155] Specifically, outside air temperature Tarn is "0 degree C" and the amount Gl of open air introduction. "50m3 / h n , and the 
degree Tr of vehicle room temperature are "25 degree C", and dew point temperature t3 If " 1 2.5 degrees C (absolute humidity Xa 
is abbreviation 0.0009)" The amount G2 of bashful introduction It calculates with "50m3 / h". outside air temperature Tarn "0 
degree C", the amount Gl of open air introduction "50m3 / h", and the degree Tr of vehicle room temperature - "23 degrees C" 
and dew point temperature t3 if "12.5 degrees C (absolute humidity Xa is abbreviation 0.0009)" - the amount G2 of bashful 
introduction It calculates with "60m3 / h." 

[0156] Subsequently, ECU26 is the calculated amount G2 of bashful introduction the account of a top at Step SI 6. Drive-motor 
1 1 9a is driven so that it may ask for the position of a damper 1 1 9 and may become this damper position from the becoming 
air-capacity distribution ratio (inside- and-outside mind ratio) at continuing Step SI 7. 

[01 57] Thereby, a part for the moisture contained bashfully is removed by the open air which flows the 1st air course 1 1 5 and the 
heat exchange which flows the 2nd air course 1 16 of being bashful performed through the heat-exchange plate 114 using the 
low-temperature open air (dehumidification). Specifically, dew condensation arises on the front face of the heat-exchange plate 
1 14, and bashful moisture is removed. 

[0158] Thus, even if it controls the amount of bashful introduction, it uses the heat-exchange plate 1 14 and it dehumidifies inner 
mind positively using the open air so that it may become a predetermined dew point temperature, the same effect as a previous 
example is done so. 

[0159] Moreover, if absolute humidity Xa is a value in a comfortable humidity field, since comfortable humidity can be 
maintained, it not only prevents generating of dew condensation, but there is an advantage which can maintain the fresh feeling 
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(cleanliness of air) to crew. 

[0160] However, dew condensation water, i.e., drain water, passes along the dew condensation receptacle 1 17 and the drain 
discharge pipe 1 1 8, and it is discharged outside. 

[0161] In addition, in the drawing, the same sign was given to the same portion as the 1st example, and the explanation was 
omitted. 

[0 1 62] Drawing 23 or drawing 25 shows the 1 5th example. 

[0163] this example is a modification of the 14th example and forms a heat exchanger 120 instead of the heat-exchange plate 
used in the 14th example. 

[0164] Specifically, the thing of the structure with which the heat exchanger 120 combined many heat pipes 121 with a fm is 
used. This heat exchanger 120 is formed so that the wall 122 which divides the 1st air course 1 15 and 2nd air course 1 16 may be 
straddled between these air courses 115,116, and it is made to carry out the heat exchange of the open air and the inner mind 
effectively. 

[0165] In addition, in the drawing, the same sign was given to the same portion as the 14th example, and the explanation was 
omitted. 

[0 1 66] Drawing 26 and drawing 27 show the 1 6th example. 

[0167] this example is a modification of the 14th example and controls the amount of bashful introduction by the Blois capacity 
control to having controlled the amount of bashful introduction by the damper control performed in the 14th example. 
[0168] Specifically, the following structures are used. 

[0169] The interior is divided up and down by the bridge wall 3, and a ventilation flue 1 constitutes the air course 4 which is open 
for free passage with inlet port 1 1 and the outlet 1 3 for a defroster and faces to the up side, and constitutes the air course 5 which 
is open for free passage with inlet port 1 2 and the outlet 1 3 for feet to the down side. Blois 1 25 for the open air and Blois 1 26 (all . O 
come to connect a fan 1 28 with a fan motor 1 27) for bashful are established in the upstream of each air courses 4 and 5, and it is 
made to have circulated the open air and inner mind in the ventilation flue 1 . In addition, the damper for bashful which prepared 
1 25a in inlet port 1 1 , the damper for the open air which prepared 1 26a in inlet port 1 2, and 1 29 are the dampers for blow off 
formed in each outlet 1 3 . To the adjoining air course 5, as the 1 st interior-of-a-room side heat exchanger 1 30 crosses, it is formed 
in the air course 4 of the Blois downstream, and similarly, to the adjoining air course 4, as the 2nd interior-of-a-room side heat 
exchanger 1 3 1 crosses, it is formed in the air course 5. These interior-of-a-room side heat exchangers 1 30 and 1 3 1 are connected v 
in parallel through the three- way-type change-over valves 132 and 1 32. The four way valve 1 35, the outdoor side heat exchanger ; 
137 installed ahead [ of the engine 1 36 of an automobile / cooling-fan ], and the expansion valve 138 (decompression device) are v - 
connected to this parallel circuit 1 33 one by one through the refrigerant pipe 134. Furthermore, the compressor 138 driven with - <r 

an engine 1 36 is connected to the four way valve 135, and the refrigerating cycle of a heat pump formula is constituted in it. And * h 
the heating cycle which used as the condenser the air conditioning cycle which used the 2nd interior-of-a-room side heat * \ 

exchanger 131 as the evaporator, and used the outdoor side heat exchanger 1 37 as the condenser, and the 1 st interior-of-a-room : 
side heat exchanger 1 30, and used the interior-of-a-room side heat exchanger 1 37 as the evaporator consists of change operation $ 
of a four way valve 135 and the three-way-type change-over valve 132,132. 

[0170] Moreover, the amount Gl of open air introduction same to ECU26 as the 14th previous example set up namely, set up, 
The calculated amount G2 of bashful introduction Except the function to ask for the Blois rotational frequency to which it 
responded, and the function to drive Blois 125,126 at this rotational frequency further It is a dew point temperature t3 about the 
interior-of-a-room side heat exchanger 130 which the same function as the 14th example is set up and the function has suspended 
at the time of heating operation. It is made to have controlled to the becoming air capacity. 

[0171] The flow chart of explanation of the control which carries out heating operation is shown carrying out dehumidification 
when control of this dehumidification heating operation, i.e., the dehumidification by the refrigerating cycle, is not expectable to 
drawing 27 . 

[0172] Here Step SI 5 from Step SI 1 It is the same as the 14th previous example, and can set to Step S20 - Step S22. The 
amount Gl of open air introduction passed through and calculated "it asks for the Blois rotational frequency according to the 
amount Gl of open air introduction", and "in quest of the Blois rotational frequency according to the amount G2 of bashful 
introduction", and the amount G2 of bashful introduction Blois 125,126 is controlled to become. 

[0173] At this time, at the time of heating operation, as the 1st example described, the top portion exposed to an air course 4 
serves as the condensation section equivalent to a radiator, and the interior-of-a-room side heat exchanger 130 which is not 
functioning in refrigerating cycle serves as a heat-transfer object with which the bottom portion exposed to an air course 5 serves 
as an evaporator equivalent to the endothermic section and which a move operation of the same heat as a kind of heat pipe 
commits. 

[0174] The open air which is performed through the interior-of-a-room side heat exchanger 130 here since the amount of bashful 
introduction is controlled here to become a predetermined dew point temperature and which flows the 1 st air course 115, and the 
heat exchange which flows the 2nd air course 1 16 of being bashful are performed effectively. 

[0175] That is, a part for the moisture bashfully contained as well as the 14th previous example if a refrigerating cycle is not 
operated will fully be removed using the low-temperature open air (dehumidification). 

[0176] Thus, even if it controls the amount of bashful introduction and dehumidifies inner mind positively using the open air 
using the heat exchanger of a refrigerating cycle so that it may become a predetermined dew point temperature, the same effect as 
a previous example is done so. 
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[0177] 

[Effect of the Invention] Sufficient air-conditioning (heating) capacity can be acquired without making a window inside generate 
dew condensation without increasing a gas exchange unnecessarily at the time of air-conditioning operation under the 
environment where according to a claim 1 or invention according to claim 4 it is easy to produce dew condensation in a window 
side, and a refrigerating cycle cannot operate easily as explained above. 

[0178] And in addition to this, since it is a compulsive formula according to invention according to claim 3, it is not concerned 
with the physical relationship of the 1 st divided ventilation flue and the 2nd ventilation flue, but the effect that dehumidification of 
the vehicle interior of a room can be performed using the open air is done so. 



[Translation done.] 
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